Basal membrane-depleted scar in lesioned CNS: characteristics and relationships with regenerating axons.
The lesion scar formed after CNS injury is an impediment to axonal regeneration and leads to growth arrest or misrouting of sprouting axons. Our previous study showed that pharmacological reduction of basal membrane formation within the scar can overcome this scar impermeability [Stichel C. C. et al. (1999) Eur. J. Neurosci. 11, 632-646]. The aim of the present study was to characterize the basal membrane-depleted scar and to analyse its relationships with penetrating axons. The experiments comprised two groups of animals in which the left postcommissural fornix was transected; in addition, one group received a local immediate injection of the collagen IV-reducing agent dipyridyl, while the other group received an injection of phosphate-buffered saline. Immunohistochemical methods were used to characterize scar formation and scar-axon relationships. Animals receiving dipyridyl showed reduction of collagen IV-immunopositive basal membrane in the lesion center, which was accompanied by: (i) a decrease in laminin, as well as chondroitin and heparan sulfate proteoglycan, deposition in the lesion center; (ii) an increase in chondroitin and keratan sulfate proteoglycan expression in the perilesional area; (iii) a typical activation pattern of astrocytes and microglia/macrophages; (iv) axons regenerating through this modified scar were closely associated with various glial cell types and crossed a prominent chondroitin/keratan sulfate proteoglycan matrix. Our results suggest that neither the formation of a reactive astroglial network nor the accumulation of microglia/macrophages or the deposition of chondroitin and keratan sulfate proteoglycans in the perilesional area represent a barrier to regrowing axons. The present approach demonstrates that the lesion-induced basal membrane itself is the primary determinant of scar impermeability.